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Tea with Red Ginger Powder Addition (Zingiber officinale
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Abstract. Indonesia has been ibe largest gambser producing country in the world and West Sumatra is the largest
gambser produceng center in Indonesia, it has become the provinee's leading commodity . Gambier sap producton always
produces by-products in the form of lefiover leaves that can be developed mio food products in the form of teabags. This
study focuses in determiming the antioxident activity of by-products of gambier leaves with the addition of red ginger
powder. This research was comducted a1 the Agricultural Product Technodogy Laboratory, Universitas Ekasakti. Padang
from (doiober to Movember 2020, The design used in this study was a ssmple completely mndomized desizn with 5
treatments and 3 replications. The treatment i this shady was the addition of dry ginger powder in gambier beaf tea,
namely: A =024 B = 10%4; O = 20%%; D = 30%; E = 407%. The results of chservations were analyzed by varance analysss
(ANODVA) and Duncan's Mew Multiple Range Test (DNMRET) follow-up test at a 5% level. The resulis showed that the
addition of red ginger powder o the tea by-products of gambier leaves had a sigmificant effect between treatments on the
anticxidant conieni. The entite parameters have met the quality requirements of dry tea set by SNI and red ginger
gambéer leaf ten is the most preferred by papedists in treatment E with $0%6 red ginger powder addition.

INTRODUCTION

Indomesia has a very important position as the largest gambier producer in the wordd by supplying 80% of the
workds gambier needs. Based on Trade Map data in 2004, West Sumatra is the largest gambier center in Indonesia
and can supply 80% w W% of the total national gambier production with Linsa Polub Kota Regency as the largest
producer of gambier (70.39%)'] Gambier s one of the leading commodities specifically for West Sumatra
mtending 1o export markets, Gambier as an expont commaosdity contributes to the Gross Regional Domestic Product
(GDP) of West Somatra. Gambier is a people's commeaodity and is the main source of income for farmers in
production centers, namely Limapuoluh Koda and Pesisir Selatan Districts. The government's guidance is directed a1
the gambder production and processing subsystem to increase farmers” income. The aim is o increase production so
that the expont value increases. Gambier 5 often exported o India, Pakistan, Singapore, Bangladesh, Taiwan,
Germany, and Japan, and others? ]

The Gambier part that is often used is the dry sap extract which is obtained from the leaves and stems through
the compression and drying process o that it becomes a dey Block. The use of gambier in varouws modemn products
5 meeded as a product diversification so that it 18 casver 1o consume and 12 of mterest to the wider community as well
a8 1o increase the added value!"!. Based on the survey results of several gambier processing farmers in West Sumatra,
m producang every 5 kg of gambier sap, they will get £ 2 kg of gambier by-product, so that the by-prodoct of
gambier produced annually is estimated at 3 582,000 kg B

To mensase the we-value of the by-prodocts of gambier, it 18 necessary 1o use 1t widely in the industral sector
meluding the animal feed industry, fertilizer, and food indwustry. Utilization of gambier by-prodocts requanes
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conditioning before use because it is easily damaged and is characterized by the growih of white fungus!®) There
meed 1o be innovations to incrsase the added value of gambier farming, namely in the form of processing gambier
by-products into garmbier tea. Gambier also contains tanning, but less than tea leaves | Cavreliis sirensis). Therefore,
it is mecessary 1o make efforts 0 process gambier as a substitote for tea {Camellia sinensis) with a taste and aroma
that is not inferdor to tea (Camellia sinemsis). Genetically, hier plants ¢ in mons hirs than ins, while
tea plants contain mone tanmnsg than catechins 181

Catechins and tannins have different benefits, cateching are more useful in the fields of health, cosmetics,
pharmaceuticals, and food, while tanning are used as skin tanning agents. 90% of the world's produced tannins are
used for leather tanning™). In terms of health, it should be better to drink gambier leaf ea than Camellia sinensis tea,
becawse gambier leaf tea contains higher cateching®l. Gambier leaves also contain high levels of polyphenolic
compounds similar 1o tea leaves (Camellia sinensis). One form of wilization and exploration of gambier leaves is
making gambder leaf tea, in Morth Sumatra, especially in the Pak Pak Bharat Regency area, gambier leaf tea has
been produced in the form of gambier tea bags through SMEs located in the area. Gambier beaf tea has the potential
1o be developed for bealth!?).

The marketing reach of this gambier leaf tea bag can be said to be low becanse consumer demand for this
gambder leaf tea bag is low. This is because the aroma and taste of gambier tea bags are less favored by comumerns
with the distinetive aroma and tasee of gambier and bitterness (astringency). For this reason, it is pecessary o
rEmoye tammin compounds and non-polyphenolic compounds from garmbier so that gambier polyphenol concentrates
are oblained which have high polvphenols!'. Spices are very aromatic because the content of essential oils is quite
high as a component forming specific flavors, besides that spaces also ¢ it compounds that are good for health.
Spices are often wed by the community i the facture of traditional drinks such as herbs and other beverages.
To eliminate the bitterness (astringency) and bittemess (bitterness ) caused by tannin compounds and increase the
ability of gambier as an antioxidant, it s pecessary o mnovate from gambier leaf tea with the addition of ginger.

Ginger is a rhizome-type spice that contains 0.25-3.3% essential oil - Ginger alse contains gingerols and shogaols
which canse a spicy tasie, so that it can affect the aroma and taste of the gambier beaf tea. The ginger oleoresin
contains abowt 33% gingerols, ginger rhizome contaims abowt 6-8% far, 9% protein, 50% more carboliydrages,
vitamins, especially niacin and vitamin A, several rypes of minerals, and amino acids’'"). Ginger has guite a variety
of uses, including as a spice, essential oil, flavoring agent, or as a medicine. The use of ginger as a beverage mixture
is usually used in powder form so that it is easy to use and has a longer shelf life!). The rescarch objectives are a.
Enowing the effect of adding red ginger 1o the antioxidant content of gambier leaf tea, b, Knowing the right amount
of red ginger in addition o producing gquality gambier leaf tea and being liked by consumers.

MATERIALS AND METHODS

This research was carmed ot at the Agriculural Produet Technology Laboratory, Padang Universitas Ekasakni,
West Sumatra from October 1o Movemnber 2020, The main material wed in this stody was the by-product of gambier
leaves (Drcarfa Gambier Roby), taken directly from the mesulis of the it s puzsling forging of farmers i Nagari
Inderapura Pancung Problem District, Pesisic Selatan Regency, and red ginger were purchased dirsetly at Pasar Raya
Padang City. The materials vsed for the chemical analysis of the antioxidant test were distlled water, Follin
ciocalten reagent, Ma2(O03 7% The tools used in the research for tea processing are terapenng, knife, blender, pot,
scale, stirring spoon, and glass. The tools wsed for chemical analysis. Antioxidant tests are test mbes, vortex, UV-Yis
spectrophotometer.

The design used in this stady was a completely randomazed desagn with 5 levels of treatment and 3 replicatons.
The observed data were analyzed for variance (ANOWA) with the F vest and Duncan's mew multiple range test
(DANMRT) at a 5% significance level. The treatment in this study was the addition of dry ginger powder in gambier
beaf tea, namely: A = 0% B = 10%; C = 3% D = 30%: E = 40%. The formulation of gambier leaf tea was made by
varying the concentration with ginger powder. Gambier leaf tea formulations can be seen in Table 10
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TABLE 1. Formulation of addition of ginger powder in gambier keaf tea

Ingredients Unit n m T""“('i."’“ m -
Gambier tea powder 2 30 50 L] A0 30
Ginger powder 2 0 3 10 15 0
Amount 2 30 55 ] [ T

(Modification, Widiasati, 2007).

RESEARCH IMPLEMENTATION

The raw materials used in this sudy were by-products of gambier leaves which were taken directly from the
presses of farmers in Magan Inderapura, Pascung Problem District, Pesisic Selatan Regency, and red ginger from
Pasar Raya, Padang City.

W b b =

B e e =

bl

The Process of Making Gambicr Leafl Tea Powder

A for how o make gambier leaf tea powder is as follows *

Preparation of by-products of gambier leaves as much as 2 kg

Gambier leaves are chopped and then washed with clean water for + 20 minwtes and drained.

Dirying is done using the sun's heat with an average iemperatune of 27-300C for 4 hours.

Dried gambier leaves are ground using a blender until they become powder so that it is easy 1o serve as bea.
Then sieved using a sieve with a size of 60 mesh.

Process of Making Ginger Powder

As for how to make ginger powder is as follows 11k

Preparation of red ginger imgredients as much as | kg,

Wash ginger umtil clean.

Sort the ginger and weigh it

Size reduction using 3 mm thick slices

Dirying is done using the sun's heat with an average temperatore of 29-300C for T howrs, reversed 3 times.
Do dry weighing.

Girind dry ginger using a blender.

The ginger powder was sieved using a 60 mesh sieve.

The Process of Mixing Gambicr Leafl Tea with Red Ginger Powder
Mix gambier leaf powder and red ginger powder.
Enter the mixtune of gambier leaf powder and red ginger powder aceording to the treatment.

Giambier red ginger leaf tea.

Antioxidant Analysis 1C50

Analysis of gambier leaf tea with the addition of red ginger powder, namely antioxidant 1C50 with the following
analytical procedure 4

-

Preparation of 0.5 mM. DPFPFH soluthon

The reagent solution is (L5 mM DPFPH solution in ethanol solvent. This solution was prepared by weighing 10
myg of DPPH powder, put into a 50 m] volumetnc flask, then 96% ethanol was added, some of it was then shaken 1o
dissolve the DPFPFH powder and then 96%; ethanel was added o the mark.

-

Preparation of test solution

The st solutbon was made with a concentration of 1000 ppm as the mother liguor. The preparation of the test
solution was carried out by weighing the ethyl acetate fraction of the red ginger rhizome ethanol extract as much as
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100 myg, put into a 100 ml volumetric flask and add 96% ethanol parally then shake until homogensous, then add
96% ethanol to the limit mark. After that, it was made into a test solution of 10 ppo, 20 ppeg, 30 ppm, 40 ppm., asd
20 ppr

- Preparation of vitamin O positive control

Weighed 5 mg of vitamin C dissolved with 26% ethanol in a 50 ml volumetrc flask then added with $6%
ethanol up to the mark. Then the dilution was made into 4 concentration series, namely 4 ppm, & ppmn, 8 ppan, 10
ppm, and 12 ppm.

- Determination of operating time

The test solution of gambier tea with the addition of red ginger was made in several concentrations. The
concentrations of the test fractions made were 10 ppm, 200 ppm, 30 ppm, 40 ppe, and 30 ppme The test fraction was
taken with the lowest concentration of 10 ppen, operating time was performed. Operating time s done by adding 4
ml of the st fraction ples 1 ml of 005 mb DPPH solution. The test solution was measured an 00 00,20.30,40_ 50, and
60 minuies st a maximum wavelength of 517.6 mm

#  DPPH radical scavenging absorbance measurement

Blanks, rest solutions, and positive controls thar have boen made in several concentrations, each taken as much
as 4 ml, added | ml of 0.5 mbd DPPH reagent, put in a vial, and shaken. The solution was allowed to stand for 30
minutes and then read the absorption at a maximum wavebength of 3176 nm. The blank used was 96% ethanol and
the positive control wsed was vitamin C. The absorbance measurement results using a UV-Vis spectrophotometer
were uwsed to calenlate the percentage of free radical scavenging of DPPH. Percentage of DPPH free radical
reduction s caleulated using the formula:

Abi blosko=Ab Gamig
%% Dampring T — a0 P =5

Information: Abs blank : Absorbance DPPH + ethanol 96%
Abs sample @ Absorbance sample + DPFH

The antioxidamt activity of gambier tea with the addition of red ginger (Zingiber officinale var. Rubrum) and
witamin O and each O30 value was caleulated using linear regression analysis

¥=ua+hx
The calculation results are entered inte the regression equation with the extract concentration as the abscissa (X-
axis) and the percentage of aftenuation as the ordinate (Y -axis). The results of linear regression analysis in the form

of the value of x were emtered into the formula 1Css = Antilog x and determaned by the level of antioxidant strength
based on the 1Css valoe.
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RESULTS AND DISCUSSION

The data on the measurement of DPPH inhibitory astioxidant activity can be seen in Table 2.
TABLE 2. Resulis of Antioxidant Analysss of IC: Gambicr Tea with the Addstson of Red Ginger Powder

Trestment Sample comcentration {ppmk Y Antioxidant

10 .54

20 2738

A 30 4831
40 6392

0 2615

10 15.69

20 3323

B 30 5231
40 7169

A0 2708

10 2123

20 4215

LY 30 59.69
40 7308

A0 55.92

10 3508

20 4562

o 30 6554
40 7723

A0 9292

10 40,00

20 5200

E 30 646
40 7R

A0 9446

4 4323

52.00

Witamin B 5935
10 6677

12 73354

Based on Table 2. it can be seen that the antioxidant values are based on different concentration levels (ppm).
Antioxnidant testing was carried out at five concentrations and wed vitamin C as a comparison. The results showed
that the antioxadant value with a concentration of |0ppm ranged from 9.54-40%. The anboxidant valoe with a
concentration of 20 ppm ranged from 27 38-52%. The antioxidamt value with a concentration of 30 ppm ranged from
4831 o 66 46%. The antionidant value with a concentration of 40 ppm ranged from 68 92-TETT%%, and the
antoxidant valoe with a concentration of 20 ppem ranged from 26.15-94 46%. For the antiosidant valoe of vitamin O
as a comparizon, the concentration is calculated between 4-12 ppm with antioxidant values ranging from 45.23-
T3.54%. The value of the percentage of antioxidants from each trestment is then made a line equation curve that will

090023-5



b used to caleulate the value of the antioxidant activity of 1C50. The line equation curve for each treatment is
shown in Figure 1.

v = 10477 - 10.369 y=18123x-
u 10 R = 0,598 u 100 23602
R* = 0.9987
é a0 g -
_g &0 &— Seriesl - &0 —— Garipzl
8 a0 S
B T )
g WA e Linear E --------- Linear
E 0 [Series1) E 0 (Series1)
[} i 40 i o 20 i) (7]
Concentrationi { ppim) Concentration { ppm]
{a) ()
¥=1.6831x + ¥=14430x+
100 6,921 100 M0.585
E a0 RE = 0.9932 5 &0 RY = 09978
g7 % —— Seriesl E ——Seriest
= 40 E 4
E— o« f— E m . ;
o [Seriest) a [Seriesi)
o a0 60 L o m a0 6o
Concentration (ppm) Concentration { ppm)
L (dy
¥ = 1.356m + Vit
100 25,631 a0 ¥ = 1.5692x + I0.E31
B RY=0.2981 § Ré = 0.9997
i LW
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E 4 B
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FIGURE L. Linear regression amalysis curve equatson of gambier keaf tea lme with the addition of red ginger
Figure | shows the linear equation curve of each treatment with vitamin C as a comparison. The line equation

obtained is then used as a formula to find the value of antioxidant activity 1C30. The value of the antioxidant sctivity
of IC50 gambier tea with the addition of red ginger powder is shown in Table 3.
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TABLE 3. Antioxsdant leveds of BCSD gambier tea with the addstson of red ginger powder

Trentment Eguation of line [ b ¥ X (ppm}
A y=1.947Tx - 10369 1.9477 10369 30 31.00a
B y= LEI}Ix - 23602 18133 -2.3692 30 2800 b
C y= LA6831x+ 6.923] 16831 69231 50 2559¢
D y = 1441 1x + M58 1.4431 20583 50 .18 d
E y = L3360x + 25631 13569 25631 30 18.00 ¢
Vitamin C y = 1.5602x + W).E3] 35602 30831 30 537F

Mote: The numbers in the same columm are followed by different lowercase letters, indicatng a very significant
difference sccording o the DMMRT test an the 5% level.

Based on the data in Table 3, it can be seen the 1Cy antioxidant value of gambier wea with the addition of red
ginger powder. The antioxidant value of 1Csn gambier tea with the addition of red ginger powder ranged from 31-18
ppm. The strongest 1Cs amioxidant activity value was found in treatment E with the addition of 20 grams of red
ginger powder. The strongest 1Cs; antiosadant activiry value was found in treatment E with the addition of 20 grams
of red ginger powder with a value of 18 ppm. The lowest s antioxidant activity value was found in treatrment 4
with no addition of red ginger powder. The antioxidant activity valoe of IC s vitamin C s 3.37 ppm.

The smaller the ICs value, the higher the antioxidant activity. 1Csp valwes <30-100 mdicate very active
antposidants, 1Css values <100 -250 indicate moderate antioxidant activity, and 10 values <250-500 indicate weak
antioxidants, and [Cy values <300 are less active as antioxidants™) The data above shows an increase in the
strength of the antioxidant activity of gambier tea with the addition of red ginger powder, the more ginger powder is
added, the stronger the antioxidant activity of the gambier 105 The addition of red ginger powder 1o the gambier
mereases the antioxidant value and belongs 1o the very active category. The increase in antioxadant levels is dwse o
red ginger contains antioxidant compounds and phenelic compounds. Research resalt Manju ar ol (2005 1) sated
that the namral antioxidant compounds in ginger are quite high and very efficient in inhibiting superoxide and
hiydroxyl free radicals. Red ginger has higher oleoresin than white ginger and emprit ginger!'"). The content of
essential oils and selubility determines the number of antioxidants and total phenols contained in ginger 15,

CONCLUSION

From the research that has been done, it can be concloded as follows:

1. The addition of red ginger powder to the by-product of gambar leaf tea s significantly different from the
antoxidant value. Its is puzzling test has met the requirements set by SML

X The correct formulation of red ginger powder were in treatment E (40% red ginger powder concentration).
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